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A n  i s opach  map ( F i g .  1 )  of t h e  mare b a s a l t s  i n  S i n u s  
Aestuum and S i n u s  Medii (160N t o  6 0 s ;  160W t o  40E) i s  c o n s t r u c t -  
ed from measurements of  t h e  exposed e x t e r n a l  r im h e i g h t  of 
p a r t i a l l y  b u r i e d  c r a t e r s  ( 1 ) .  Ea r th -ba sed  and O r b i t e r  IV pho to -  
g r aphs  were used f o r  c r a t e r  s e l e c t i o n  and e l e v a t i o n s  were de-  
r i v e d  from L A C  t o p o g r a p h i c  s h e e t s .  The t o t a l  volume of b a s a l t s  
under  s t u d 3  i s  a p p r o x i m a t e l y  41 ,000 km3 c o v e r i n g  an a r e a  of 
189,000 k m  . 

S i n u s  Aestuum (160N t o  6OS; 1 6 ' ~  t o  3OW), s o u t h  of Mare 
Imbrium and west  of  Mare Vaporum and S inus  Med i i ,  i s  a  ve ry  o l d ,  
i r r e g u l a r l y  shaped b a s i n  a p p r o x i m a t e l y  530 km N-S by 275 km E - W  
w i t h  a  deep ly  f l o o d e d  n o r t h e r n  r e g i o n  between 70N t o  120N; 80W 
t o  160W. The b a s i n  c o n f i g u r a t i o n  i n  t h e  n o r t h e r n  r e g i o n  o f  
S i n u s  Aestuum has been g r e a t l y  d i s t o r t e d  by t h e  s u p e r p o s i t i o n  of 
t h e  younger  Imbrium b a s i n  a s  e v i d e n t  by t h e  sou thward  e x t e n t  o f  
t h e  Imbrium r im.  The p r e - Imbr i an  b a s i n  i s  c u t  by t h e  Imbrium 
r a d i a l  s t r u c t u r e  and b l a n k e t e d  by Imbrium e j e c t a  which i s  o v e r -  
l a i n  by t h e  younger  mare m a t e r i a l .  The deep ly  f l o o d e d  n o r t h e r n  
r e g i o n  o f  S inus  Aestuum i s  presumably t h e  s i t e  of  an impac t .  A 
mascon, p roduc ing  a  g r a v i t y  anomaly of 40 t o  60 m i l l i g a l s  ( Z ) ,  
e x i s t s  i n  a s s o c i a t i o n  w i th  t h i s  i n c r e a s e  i n  t h i c k n e s s .  C r a t e r s  
used f o r  dep th  measurements i n  t h e  r e g i o n  of t h e  mascon a r e  
a lmos t  t o t a l l y  o b s c u r e d .  Consequen t l y ,  a c c u r a t e  dep th  measure-  
ments i n  t h i s  a r e a  a r e  l i m i t e d .  However, t h e  c r a t e r  S t a d i u s  
l o c a t e d  10oN; 14OW on t h e  wes t e rn  edge of t h e  mascon p r o v i d e s  an 
i n d i c a t i o n  of t h e  p r o b a b l e  t h i c k n e s s  of  t h e  immediate  a r e a .  

Widespread s h a l l o w  f l o o d i n g  o f  t h e  s o u t h e r n  r e g i o n  of S i n u s  
Aestuum i s  s e p a r a t e d  from t h e  d e e p l y  f l o o d e d  n o r t h e r n  r e g i o n  by 
a  mare r i d g e  complex.  Sha l low f l o o d i n g  i s  e v i d e n t  by t h e  
r e l a t i v e l y  l a r g e  number o f  p a r t i a l l y  b u r i e d  c r a t e r s  which a r e  
p r e s e r v e d .  These p a r t i a l l y  b u r i e d  c r a t e r s  e x h i b i t  s i g n i f i c a n t  
d e g r a d a t i o n - l e a v i n g  some c r a t e r  r ims  e x i s t i n g  o n l y  a s  i ncomple t e  
a r c s .  S e v e r e l y  degraded  c r a t e r s  were used f o r  dep th  measure-  
ments i n  a r e a s  where no o t h e r  d a t a  i s  a v a i l a b l e .  The e r r o r  i n -  
volved i s  unknown, b u t  t h e  d a t a  seems s u f f i c i e n t  t o  r e f l e c t  t h e  
g e n e r a l  t h i c k n e s s  t r e n d s .  

Data complled from p a r t i a l l y  b u r i e d  c r a t e r s  i n  S i n u s  
Aestuum i n d i c a t e d  a  t h i c k n e s s  of  app rox ima te ly  1250 m i n  t h e  
deep ly  f l o o d e d  n o r t h e r n  r e g i o n ,  b u t  an o v e r a l l  a v e r a g e  t h i c k n e s s  
of  o n l y  192 .5  m .  To t a l  volume of mare b a s a l t s  i n  S i n u s  Aestuum 
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i s  c a l c u l a t e d  t o  be a p p r o x i m a t e l y  32,000 km3 c o v e r i n g  an a r e a  
of 167 ,678  k m 2 .  

S inus  Medii  O ON t o  2 0 s ;  3 0 ~  t o  ~ O E )  i s  a  v e r y  smal l  
i r r e g u l a r  b a s i n  which i s ,  l i k e  S inus  Aestuum, a  p r e - Imbr i an  
s t r u c t u r e .  The b a s i n  and i n t e r i o r  c r a t e r s  have been s i g n i f i -  
c a n t l y  degraded  by e j e c t a  bombardment from s u r r o u n d i n g  impac t  
s t r u c t u r e s  p r i o r  t o  mare emplacement .  Evidence o f  c r a t e r  d e g r a d -  
a t i o n  i s  p rov ided  by t h e  i n c o m p l e t e  a r c  of  t h e  c r a t e r  Oppolzer  
l o c a t e d  on t h e  s o u t h  c e n t r a l  edge of Medi i .  A smal l  mascon,  
w i th  c e n t e r  a t  a p p r o x i m a t e l y  2 0 N ;  10E, c o r r e l a t e s  w i th  t h e  
t h i c k n e s s  i n c r e a s e  i n  t h e  c e n t r a l  r e g i o n  o f  Medi i .  F lood ing  i n  
S inus  Medii i s  of c o n s i d e r a b l e  e x t e n t  w i th  t h e  g r e a t e s t  t h i c k -  
ness  l o c a t e d  i n  t h e  c e n t r a l  i n t e r i o r .  Bur ied c r a t e r s  i n s i d e  t h e  
Medii b a s i n  a r e  a l m o s t  t o t a l l y  obscu red  by t h e  mare b a s a l t s ;  
however,  t h e  use  of e a r t h - b a s e d  pho tographs  w i th  a  wide r ange  
of sun a n g l e s  r e v e a l e d  c r a t e r s  t h a t  were o t h e r w i s e  o b s c u r e d .  

Bur ied c r a t e r s  i n  S inus  Medii s u g g e s t  t h a t  t h e  b a s i n  form- 
a t i o n  i s  due t o  a  s e r i e s  of  o v e r l a p p i n g  impac t  s t r u c t u r e s  w i t h  
t h e  d e e p e s t  p o i n t  c a l c u l a t e d  t o  be a p p r o x i m a t e l y  1233 m ,  w i t h  
an o v e r a l l  a v e r a g e  t h i c k n e s s  of  429 m .  To t a l  volume of b a s a l t s  
i n  S inus  Medii i s  a p p r o x i m a t e l y  9 ,000  km3 c o v e r i n g  an a r e a  of 
21 ,471 k m 2 .  
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F i g u r e  1. I s o p a c h  map o f  m a r e  f i l l i n g  m a t e r j a l  i n  S i n u s  
A e s t u u m  a n d  S i n u s  M e d i i .  I s o p a c h  i n t e r v a l  i s  
2 5 0  m .  
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